ftps ■< 


■ \ 


Attorney Docket No. 0017-20 CIP 
P.D. File No. 30-4519 CIP 

Anieafic:^ €^?aims - Veif>2:);-: WiSftoat MtrMagt 


tf!l.AlMS 


What is clumed is: 

5 1. (Amended) An amj^phous metal stator for a radial flux motor having a rotor, 
said stator comprising a plurality of segments, each segment comprising a 
plurality of tayera of amorphous metal strips, wherein each of said strips has a 
top and a bottom surface and is oriented such that (i) a line normal to either of 
said sui&ces at substantially 4»y point thereon is substantidly perpendicular to 

10 the axis of rotation of said rotor, and (ii) when traversing said segment, said 

flux crosses one air gap. 

2. An amorphous metal stator as recited by claim 1, each of said segments further 
con^rising: 

15 a) a bwJk-iioa aection having a first ftee end and conq>rising a phirality of 

. contactingly stacked layers of amorphous metal strips; and 

b) a tooth section having a first free end and comprising a plurality of 
: . : contactingly stashed layers of amorphous metal strips; 

20 said back-iron section and said tooth section being arranged such that 

said first fi«c eii4of said back-iron section contactingly engages said 

first f^ end of said tooth section 4md wherein an air gap is defined 
between said respective first fi(«'e ends. 

,,. ■ \ 

25 3. An amorphous metal atator as recited by claim 2. fiirther comprising: 

c) an inner restraining means for securing hatd tooth section against being 
draws out of engagement with aaid back-iron aection; and 

d) an outer iwtraining means fof securing said plurality of segments in 
generally circular abutting relation to each othef. 
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An amorphous metal stator as recited by claim 3. wherein aaid inner restraining 
means comprises a bonding material that is applied to * substantial portion of 
said stator to provide each of said segments with increased mechanical 
strength, and said outer lestraihing means comprises a steel band provided 
peripherally about said stator. 

An amorphous metal stator as^tecited by claim 3, wherein siiid inner restraining 
means comprises a bonding material that is applied to a substantial portion of 
said stator. excluding said respective first free ends of said back-iron and tooth 
sections.' ' ' «•„.■ 

An amorphous metal stator as recited by claim 4. wherein said bonding 
material i4 an epoxy'resi*. ^ 

i ' : • . "lit 

An amorphous metal (llator as recited by claim 3i wherein said inner ^straining 
meani partly ctftoprises a bonding material and partly comprises a metal band. 

An amorphous metal stator a« recited by claim 2. said back-iron section being 
generally arcuate and said tooth section being generally straight 

An amorphous metal stator as recited by claim 1. each of said amorphous metal 
strips having a composition defined essentially by Ae formula: Mtojis Y5.20 Zo- 
20. subscripts in atom percent, where -M- is at least one of Fe. Ni and Co» "Y" 
is at least one of B. C and P. tod -Z" is at least one of Si. A! and Oe; with the 
provisos that (i) up to 10 atom|>ercent of component -M" can be replaced with 
at least one of the metallic species Ti. V, Cr. Mn, Cu. Zr, Nb. Mo. Ta. Hf. Ag. 
Au. Pd. Pt, and W; (ii) up to 10 atom percent of components (Y + Z) can be 
itplaced by at least bne of the non-metallio species in. Sn. Sb and Pb; and (iii) 
up to about one O) atompdcentof the components (M + Y + Z) can be 
incidental impurities. 
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An amoiphotts metal stator as recited by claim 9. wherein each of said 
amorphous metal strips has a composition containing at least 70 atom percent 
Fe. at least 5 atom percent B.and at least 5 atom percent Si. with the proviso 
that the total content of B and Si is at least 15 atom percent 

An amorphous metal stator as recited by claim 10 wherein each of said 
amorphous metal strips has a composition defined essentially by the formula 
FesoBuSi*. ; 

An amorphous matal stator a^ recited by cl«^m 9, s^id amorphous metal strips 
having been hwt tinted to form a PMrnocrystalline microstructure therein. 


3. A9 amorphous metal stator as rciJifcd by claim 12. wherein each of said 

amorphous metal strips has # 4?pmpP*ition dcfmed e«fsentially by the formula 
F«,oo-«-x-y..-wRaT.Q,B«Si^. wherein R w at least one of Ni and Co» T is at least 
one of Ti. Zr, Hf. V. Hb» Ta. Mo. and W* Q is at leaf t one of Cu. Ag. Au. Pd, 
and Pt, u ranges from 0 to about 10. x ranges from about 3 to 12. y ranges from 
0 to about 4*z tapgcs from about 5 to,12. and w ranges fromO to less than 
about 8. '. 

14. A« awofplious metal stator as recited by claim 12, wherein each of said 
Miotphous metal strips has a composition defined essentially by the formula 
Fc.oo-«.x.^.wRaT.Q,B.S«w. wherein R is at least one of Ni and Co. T is at least 
one of Ti. Zr. Hf. V, Nb. Ta. Mo, and W. Q is at least one of Cu, Ag, Au. Pd. 
and pt. u ranges from 0 to about 10, x nuiges from about 1 to 5. y ranges from 
0 to about 3. z wages from about5 to U. and w ranges from about 8 to 18. 

15. An amorphou. metal stator m wifed by claim I. said stator having a core loss 
lesn than "L" when operated at«i excitation frequency 'T to a peak induction 
Icvrl Bn-. wharein L is given by the formula L = 0.0074 f (B»«y ^ + 0 000282 
f" (Bn«)? *. said core loss, said excitation frequency and said peak induction 
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level being measured ia watts per kilogram, hertz, and tealas, respectively. 

An amorplKniB metal stator as recited by claim 15, said stator having a core- 
loss less than or approximalely equal to t watt^per-kilogram of amorphous 
metal material when operated at a frequency of approximately 60 Hz and a nux 
density of appfoximately 1.4T. 

An amorphous metal stator as recited in claim 15. said stator having a core- 
loss of less dian^r approximately eqpi^ to 12 watts-per-kilogrtm of 
amorphous metal material wheh operatisd at a frequency of approximately 1000 
Hz and a flux density of approximately 1 .OT. 

An imorphoos metal stalbr as recited in claim 1 5, said stator having a core- 
loss of less than or approximately equal to 70 watts-per-kilogram of 
imorphoot metal material when operated at* frequency of approximately 
alKOeO'Hz and a flux density of approximately 0.30T. 

An amorphous metal stator as recited In cfaim 1, each of said segments having 
been sotflecled to a heat treatment comprising a heating and^a cooling portion. 

An amorphous metal stator as recited in claim 19, a magnetic field having been 
applied to each of said segments during at least the cooling portion of the heat 
treatmant tiwiepf . 

AM amoiptKNia metal stator as netted io claim W. said heat treatment having 
been carried dut in a feateii or continuous annealing oven 

(Amen^d) An amorphous metal stator for a radial flux motor having a rotor, 
said stator comprising aplutality of segments, each segklent having a phimlity 
of layers of amorphous metal strips, wherein each of said strips has a top and a 
bottom surface and is oriented such that (i) a line normal to either of said 
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surfaceg at sobstantially any point thereon is substantially perpendicular to the 
axis of rotation of said rotor, and (ii) said flux traverses said segment without 
crossing an air gap. said stotor further comprising: 

a) an inner restraining means for protecting and strengthening at least said 
tooth section; and 

b) an outer testraining means for securing said plurality of segments in 
generally cifc«lar abutting telation to each other. 

An amorphous metal stator as recited by claim 22. wherein said inner 
reatnmiitgineans comprises a bondingmitcrial that is applied to a substantial 
portion of 8ai4«tat»riind thatprovides each of said segments with increased 
mechanical strength and wherein said outer restraining means comprises a steel 
band provided peripherally about said stator. 

An amorphous metal stator as recited by claim 23, wherein said bonding 
material is an epoxy resin. 

An amofphotts netal stator as recited by claim 22. whe#ein said inner 
restraining means pirtly comprises * bonding material and partly comprises a 
metal band. 

(Amended) ABamoqihous mfctal ^talor for a racial fhix motor having a rotor, 
saM stator comprising a plurality of segments* each segment having a plurality 
of layers of amoiphoos metal strips, wherein each of said strips has a top and a 
bottom surface and is oriented such that (i) a line normal to either of said 
surfaces at subalutially any point thereon is substantially perpendicular to the 
axis of rotation of said rotor, and (ii) said flux traverses said segment without 
crossing an air gap. said stator having a core loss less than when operated 
at an excitation frequency "T to a peak induction level Bm« wherein L is given 
by the formula L = 0.0074 f (B„«)' ' + 0.000282 f (B««)* \ said core loss, 
said excitation frequency and said peak induction level being measured in 
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An amorphous metal stator as recited in claim 26, aaid stator forther 
comprising: 

a) an inner restraining means for protecting and strengthening at least said 
tooth section; and 

b> an outer restraining means for securing said plurality df segments in 
. generally circular abutting relsltion to cadi other. 

An amorphous metal stator as recited in claim 26, each of said segments 
having been subjected fd a heat treatment comprising a betting and a cooling 
portion. 

An amorphoua metal stator as recited in claim 28, a magnetic field being 
applied to eafh^of said segments during at least the cooling portion of the heat 
treatment diereof. 

An amorphow Aetal stator afi.reeited in claim 2^^ said heat treatment being 
carried out in « batch or continuous Annealing oven. 

An amofphoua metal staler recited by claim 26. aaid stator having a core- 
loss less than or approximately equal to , I watt-per-kitogram of amorphous 
metal material when operated at a frequency of approximately 60 Hz and a flux 
density of approximately 1 . 4T. 

An am9q»hous metal stator as teetlMl in claim 26, said stator having a core- 
loss of less than or approximately equal to 12 watts-per-kilogram of 
•aoiphOtta metal ntoierial when opetaled atn frequency of approximately 1000 
Hz and * flsK ^ensity of approximately LOT. 
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An amorphous metal stator as recited in claim 26, said stator having a core- 
loss of less Aan or approximately equal to 70 watts-per-kilogram of 
amorphous netal material whe* operated at a frequency of approwmately 
20.000 Hz and a flux density of apj)toximately 0.30T* 

An amorphous metal stator as recited in claim 26, wherein each of said strips 
has a ctoiposition defined essentially by the formula: Mto-ss Y5-20 Zo-ao, 
subscripts in atom percent, where rM" is atteast one of Fe. Nt and Co. "Y" is 
atleastonk of B. C andP, and-Z" is atleast one of Si. Al and Ge; with the 
provisos that <i> up tp 10 atom percent of component «M" can be replaced with 
at leastooe of the motaHic species Ti. Cr. Mn. Cu. Zr.Nh. Mo, Ta. Hf, Ag, 
Au. Pd» Pti'and W; (ii)«p to iO atom percent of components (Y + Z) can be 
replaced by at least one of the non-metallic species In. Sn. Sb and Pb; and (iii) 
up to about one (1) atom percent of the components (M + Y + Z) can be 
incidental inq>urities. 

(Amended) A brushlcss radial flux DC motor comprising: 

a) an amorphous metal stator and a rotor disposed for rotation therewithin. 
said stator conqirising a plurality of segments, each segment comprising 
a plurality of layers of amorphous metal strips, wherein each of said 
strips has a top and a bottom surface and is oriented such that (i) a line 
normal to either of said surfaces at substantially any point thereon is 
substantially perpendicular to the axis of rotation of said rotor, and (ii) 
when traversing said segment, said flux crosses one air gap; and 

b) means for supporting said stetor and said rotor in predetermined 
positions relative to each other. 

(Twice Amended) A brushless radial flux DC motor comprising: 
a) an amorphous metal stator and a rotor disposed for rotation therewithin, 
said stator con^rising a plurality of heat-treated segments, each 
segment comprising a plurality of layers of amorphous metal strips. 
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wheiein each of said strips ha« » top and a bottom surface and is 
oriented such that (i) a line normal to either of said surfiwjes at 
substantially any point thereon is substantially perpendicular to the axis 
of rotation of said rotor, and (ii) said flux traverses said segment 
witfwut crossing an air gap, and said stator having a core loss less than 
-L- when operated at an excitation frequency «r to a peak induction 
level Bm« wherein L is given by the formula L = 0.0074 f(Bi«)* ' + 
0.000282 f» ' (Bn,Mif \ said coi« loss, said Excitation firequeney and 
^iaid peak induction level being measured in watts per kilogram, hertz, 
and leslas, respectively; and 

means for supporting said stator and said rotor in predetermined 
positions relative to each other. 


